The dynamic performance, effective life and output reliability of electric vehicle battery have a direct impact on the dynamic performance of electric vehicle. Based on the force analysis of different conditions of electric vehicle load, this paper builds a battery performance test platform for double battery hybrid electric vehicle, which includes DC servo motor as battery-driven active traction motor, AC servo motor as load resistance motor to provide different conditions and PLC control system. The platform can adapt to different vehicle models, conditions and achieve traction power simulation, load conditions simulation in order to experimentally analyze the battery dynamic performance. At the same time, the simulation analysis of the same driving conditions by ADVISOR2002 verifies the consistency with the simulation test method, which shows that the simulation test method can effectively evaluate the battery performance of electric vehicles. This provides an effective way to improve the battery performance of electric vehicles.
Introduction
With the energy crisis and environmental pollution is becoming more serious, electric vehicles as the most direct response to energy conservation and environmental protection [1] [2] . According to global consultancy estimates, in the next three years, China's new energy vehicles will maintain an annual growth rate of 35% to 40%. The sales will reach 1.5 million by 2020. How to improve the dynamic performance of electric vehicles and battery life is the key to the development of electric vehicles.
The power performance such as start-up, acceleration, hill climbing and endurance mileage of electric vehicles are determined by the performance of batteries that provide power [3] [4] . Therefore, how to simulate the actual driving conditions of electric vehicles scientifically and effectively to evaluate the battery's dynamic performance and mileage economy is helpful to provide the test and evaluation for the improvement of the battery system, which is the core of electric vehicles. At the same time, based on experimental test data and modeling analysis, the optimal driving and structure technical parameters corresponding to the dynamic performance and the endurance capacity of the existing known capacity battery can be matched, which improves the performance improvement of the electric vehicle and meaningfully promotes the development of the electric vehicle industry.
The Driving Principle of Dual-battery Hybrid Electric Vehicle

Electric Vehicle Driving Conditions Stress Analysis
When the electric car is driving, its traction force is mainly determined by the resistance and acceleration. Electric vehicle force analysis shown in Fig. 1 , which is based on the principle of mechanical equilibrium for resistance analysis of the electric vehicle driving conditions (with or without gradient) [5, 6] . The relationship between traction and drag when an electric vehicle accelerates and runs at a constant speed is shown in Eq.1and Eq.2: Figure 1 . Force analysis of electric vehicle driving state.
is the traction of electric vehicle, N; F r is the total resistance of electric vehicle driving, N; ∆v is the variation of speed in ∆t; m is the mass of vehicle, kg. Eq.2: F w is the air resistance, N; F f is the rolling friction resistance, N; F i is the slope resistance, N; α is the slope; f r is the rolling resistance coefficient; C D is the drag coefficient; A is the car windward area, m 2 ; g is the acceleration of gravity; ρ is the air density, kg·m -3 . The power of the traction F t is provided by the power source. The resistance F r is derived from the external conditions when the vehicle is running, which includes the rolling resistance F f , the air resistance F w , the slope resistance F i and the acceleration resistance F j [7] . Traction and resistance are determined by the vehicle's dimensions and road conditions [8] . Through Eq.1and Eq.2, we can get the traction and resistance of the car under any conditions. To a certain extent, the amount of traction required for driving a car reflects the amount of energy required by the battery.
Traction Power Distribution
Driving performance of electric vehicles is mainly reflected in two aspects: dynamic performance and economic performance [9] . Power performance refers to the maximum car speed, acceleration and climbing ability [10] . Economic performance refers to the electric car of the normal uniform driving conditions in the normal operation of the battery can reach the maximum mileage. As the electric car in different driving conditions have different resistance load required power battery power output is different. Therefore, the double battery hybrid electric vehicle is based on this idea to design. Double battery hybrid electric vehicles meet the demands of different resistance loads by combining Peak battery that provides power supply of instantaneous high torque and the main battery that provides constant power and persistent constant current output. The battery distribution diagram of double battery hybrid electric vehicle shown in Through Eq.1 and Eq.2, it can be seen that the different driving conditions of electric vehicles cause different resistances. Fig. 2 is based on the size of the resistance of the traveling process to switch between different power supply or combined power supply. When the car brakes, the drive motor will become a generator, the peak battery will recycle the regenerative energy generated by motor feedback.
Battery Performance Test Platform and Evaluation Method Battery Performance Test Platform
Based on the traction drive and force state analysis under different driving conditions of electric vehicles, this paper builds a battery dynamic performance test platform that can be used for electric vehicles, which includes a mechanical transmission system that drives traction and load resistance simulation, PLC Control system, dual battery hybrid system, FAMEVIEW data acquisition and processing system. The platform structure shown in Fig. 3 : In Fig. 3 , the traction force is provided by the drive DC servo motor powered by the hybrid power source, which adopts the speed control mode. The load servo motor adopts the torque control mode and changes the torque value corresponding to different simulation speeds to realize the simulation of electric vehicle resistance during driving. The set value of load motor torque is calculated according to Eq.3:
⑶
Eq. 3: r d is the wheel rolling radius of the simulated electric vehicle, mm; the total resistance F r obtained during the running of the electric vehicle can be obtained by Eq. 2; T is the resistance torque of the load motor according to the simulation resistance. The hybrid battery system consists of a main power source and a peak power source. The main power source provides a smooth output power for the electric vehicle and the peak power source as an auxiliary energy source, which can provide the driving motor a high peak power. FAMEVIEW monitoring system is used to set the shape parameters of the simulated electric vehicle, road conditions and driving conditions and other parameters. The main control unit PLC control operation of the corresponding traction motor and the load motor. At the same time, the data acquisition system collects the parameters of voltage, current, speed, torque and other parameters to get the result of battery performance evaluation.
Battery Performance Evaluation Method
When a certain type of electric vehicle is selected, the dimension parameters and driving conditions can be determined. Next, the traction, resistance and torque output from the load motor of the electric vehicle can be obtained by Eq. 1~ Eq. 3. The corresponding parameters are inputted into the FAMEVIEW monitoring system of the battery performance test platform in Fig. 3 to carry out the simulation test of different conditions and accumulate the collected data of the voltage, current, speed, torque and other related data consumed in real time. Finally, the battery output power, traction motor power, battery energy consumption per kilometer and battery output efficiency and other related data measurement results can be calculated. The corresponding mathematical calculation of these parameters are expressed as follows: ⑺ Eq. 4~7: W (total)B is the total wattage consumed by the battery in real time, kWh, U t is the battery real-time output voltage, V; I t is the battery real-time output current, A; W (total)M is the total wattage consumed by the traction motor in real time , kWh; T t is the torque sensor real-time measurement value, N·m; n t is the traction real-time output speed rpm; i is the reduction gear ratio of the transmission mechanism; t is the battery working time, h; η 0 is the battery power output efficiency; S (total)B is the total mileage at different speeds, km; Q is the watt-hour consumed per kilometer representing the battery energy consumption, kwh·km -1 . Through the above measurements, the power output efficiency and battery life under different operating conditions can be quickly and effectively evaluated. At the same time, the optimum power output efficiency can be obtained by changing the technical parameters of the electric vehicle according to the specific conditions of the battery.
Battery Performance Simulation and Testing
Vehicle Technical Parameters and Conditions Setting
During the experiment, a certain type of electric vehicle was adopted to carry out the experimental simulation. At the same time, lead-acid battery was chosen as the main power source, lithium battery was selected as the peak power source. The experiments under constant speed were carried out in this paper. Some technical parameters and working conditions as shown in Table 1 : Table 1 . The part of technical parameters and working conditions. According to the working conditions in Table 2 , the torque of the load motor under the specified condition can be calculated by Eq. 3. The speed of drive motor that is used to simulate traction and load torque of the load motor that simulates resistance are given by the host computer, which may simulate electric vehicles at different driving speeds of uniform driving conditions. During the experiment, the FAMEVIEW data processing and monitoring system collects the battery power consumption at each driving speed.
Experimental and Simulation Analysis
According to the working condition setting in Table 1 , the experiment was performed on the battery performance test platform of the double battery hybrid electric vehicle. At the same time, the electric vehicle simulation software ADVISOR [11] was used to simulate the same model and the corresponding working conditions. The experimental and simulated results of the corresponding energy consumption rate under driving conditions are shown in Fig.4 . From Fig.4 , as the traveling speed increases, the energy consumed by electric vehicles per kilometer will gradually decrease. At a certain speed may reach the minimum energy consumption, which is the best driving speed and energy consumption increases when this speed is exceeded. However, due to the limitation of the motor speed and the torque, the optimal running speed and the rate of change of the energy consumption rate are different between the experiment and the simulation, which is because the mechanical transmission of the experimental platform is simple and the energy loss factor is considered less, which has a certain impact on the experimental results. However, in the process of software simulation, the rate of change of energy consumption rate is relatively slow because the electric vehicle transmission mechanism considered in the process of software simulation is more complicated and the energy loss factor is more. But the energy consumption rate of experimental and simulation shows the trend of first decreasing and then increasing, which reflects the reliability of the experiment.
Conclusion
Through the above theoretical analysis, experimental testing and simulation verification, it can be seen that the battery performance experimental test results on the test platform are consistent with the trend of using advisor 2002 simulation, indicating that the battery electric performance test platform and the test method are practical and feasible. In addition, this paper only carried out a uniform part of the experiment, the future of the study also need to experiment and simulate the start-up, accelerating, braking and other driving conditions of electric vehicles. At the same time, it is necessary to improve testing and evaluation methods that evaluate the performance of the battery when the two batteries are used together according to the change of the real-time online battery capacity of the two batteries.
